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Mine Explosions in tne United. States During the Fiscal 
Year Ending June 30, 192¢ 1 


3 
Py D. Harrineton® and C. W. Owings— 


Tne coal-mining industry of the United States finds difficulty 
not only in makine ends meet financially but also in overating with 
anything like reasonable safety. The record to date has not been par- 
ticularly good as to either finance or safety, but at least in some 
pnases of safety there are indications of better times to come. During 
the fiscal year ending June 30, 1929, only 139 lives were lost in ex- | 
plosions in ovr mines as against 342 lost during the fiscal year ended. 
June 30, 1922; this decrease in such fatalities is definitely a matter 
for satisfaction. | 


Daring the fiscal year July 1, 1928, to June 30, 1929, the atten- 
tion of the safety division of the U. S. Bureau of Mines was directed 
to 38 mine explosions in the United States. Two exnlosions were in 
non-coal mines, one in a semianthracite mine, two in anthracite mines, and 
33 in bituminous mines. These were not all major explosions — that is, 
exolosions in which five or more lives were lost; in some of the exnlo- 
Sions no lives were lost, while in others fewer than five fatalities 
resulted. Table 1 gives data on the exnlosions, snowins the number of 
mines using oven or closed lights and the number of exvlosions with re-~ 
sulting deaths, by causes, for each State. | 
1 - The Bureau of Mines will welcome revrinting of this article provided 
the followins footnote acknowledgment is used: "Reprinted from U. 
S- Bureau of Mines Information Circular 6178." 

2e- Chief engineer, safety division, U. S. Bureau of Mines. 

5 -—- Associate engineer, safety division, JU. S. Bureau of Mines. 
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- Pennsylvania, with nine explosions, heads the list; Alabama 
and West Virginia with seven each are second; and Illinois, Kentucky, 
and Ohio are third with three each. Of the 38 explosions, 18 were 
in open-light mines, 19 in closed-light mines, and in one mine the 
lighting was unknown, but from circumstances surrounding the explo- 
sion it is strongly suspected that.open lights were used. 


Sixteen of the 18 explosions revorted to have been of electri- 
cal origin were in closed-light mines, and all but two of the 93 fatal- 
ities in this group were in the closed-lignt mines; one gas ignition in 
an open-light mine did not result in any fatalities and one gas ignition 
in another oven light (metal) mine resulted in two fatalities. The 
assigned causes of the ee by electricity are given in Table 2, 
following: 


Table 2. — Electrical causes of exvlosions 


‘Cause ces | No. of ignitions 
Nonpermissible mining machine 1 
Trolley locomotive 2/ - - - - - 
Nonpermissible motor- - - - - - 
Faulty wiring.- ------- - 
Trolley wire 3/ --+------ 
Nonpermissible storage-battery 

locomotive - -+-------- 
Blectric arc + -'------- 
Total.number -.- - -.:- 


nu 
Oto rw bon 


1/ Possibly smoking in one case. 

2/ May have been open light in one case. 

3 / Explosives car ran into trolley wire which previous- 
ly had been parti: . knocked off some of the han- 
gers. | 7 : | 


Nonpermissible ner machines and oeeistaees of the trolley 
bene were the most prolific. cause of electrical ignitions; five explo- 
sions undoubtedly were initiated by each cause, although one explo 
sion attributed to mining machines ‘may vossibly have been caused by 
an open light. One explosion attributed to faulty wiring was alleged 
to have been caused by an arc from the lead wire connected to a Car~ 
dox cartridge, the other end of the wire having been connected to a 
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trolley wire, contrary to the conditions under which the Cardox 
system of blasting is now given Bureau of Mines! permissillity. Non- 
permissible electric motors caused four. ignitions and a nonpermissible 
storage-battery locomotive caused one. All of the exolosions in closed- 
light mines were caused by nonpermissible electrical equioment. Per-= 
missible lights exclusively should be used in every coal mine in the 
United States, but it is folly to try to overcome the mine explosion 
hazard by adopting closed lights and at the same time requiring or al- 
lowing the men to work with or around open-type electrical mining mach- 
ines, drilling machines, locomotives, motors, rock-dusting machines, 
etc., or in the presence of bare conductors of electricity. From the 
facts developed as to explosions initiated during each of the past 10 
or more years it would appear that the time has come vhen all mine 
operators, especially those who recognize the gas hazard by installing 
permissible lights, should cease pretending to a condition of safety 
because they have merely installed closed lights; instead of relaxing 
vigilance after equipping the mine with permissible lights, true safety 
should further be secured by the installation and careful use of per- 
missible electrical machinery and by the most rigid safety practices 
as to ventilation, dust prevention, and dust dissemination. 


OQnen lights or smoking caused 11 explosions resulting in 14 
deaths. The majority of these accidents were in so-called nongassy 
mines. Through the continued use of open lights the men were led to 
believe that gas was not to be found in the mines, although gas could 
be detected in at least sone instances, and in gach ignition gas was 
the initiating agent. Nearly all thoughtful coal mining men now recog- 
nize tnat all coal mines are potentially gassy, realizing that at all 
times, even in so-called nongassy mines, a body of gas may be liberated 
by a roof fall or other means or that a dangerous accumulation of jas 
may be caused by some unforseen ventilation interruotion. Where osen 
lights are permitted, those wio zo underground often become careless; 
frequently where supvosedly sinall pockets of gas collect, miners or 
mine officials deliberately ignite the gas. One means of overcoming 
this hazard, as well as numerous others of similar nature, is the ex— 
clusive use of closed lights and the exercise of continued or prefer- 
ably increased vigilence in connection with ventilation one eae in- 
stallation and use of electricity. 
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Of the eight explosions attributed to explosives, four were 
caused by blasting with mud-capped shots; the ensuing explosions caused 
22 daeztns out of a total of 25 from exvolosives. Firing of mud-capped 
shots in coal mines is inexcusable, and there are no extenuating cir- 
cumstances for this reprehensible practice; it is wasteful of explo- 
sive and is inefficient, little or no time is saved, and there is like- 
lihood that considerable damaze and possible loss of life will be 
caused by this method of blasting. There is a suitable grade of 
permissible exnlosive for every blastinz operation; however, to retain 
its permissivility anv nermissible explosive must be properly confined 
ina hole, »roperly stemmed, and detonated electrically. Many mines 
in which vermissibdle explosive is used in 2 proper manner for general 
blasting break large pieces of rock by firing mud-capped shots; the 
results are often disastrous. 


One explosion listed as resulting from an unlkmown cause is 
strongly suspected of having: resulted from either oven lights or an arc 
from a mining mechine; under the conditions found after the explosion 
it was possible for either cause to have been responsible for the ig- 
nition; electrical origin, however, appears to be the most likely. 


Rock~dust had been applied to a limited extent in 13 of the 
58 mines, and ir 6 of these 13 mines there is no doubt that rock-—dust 
played an important vart in limiting the explosion. In these six mines 
62 lives were lost, whereas «°~3 inen were exnosed to the explosions and 
many of them might have lost tneir lives if rock-dust hed not been ap- 
plied. In one mine roci-dust had been applied in the exnlosion area 
the nignt before the disester occurred, and it undoubtedly stopved oro- 
pagetion of the flame; four men at the yoint of origin were xilled, 
but there is very good reason for the bslicf tnat some or all of the 
other 58 lives were saved throuch the effectiveness of the rock-dusting. 
It is entirely probable that nany of the 62 lives lost in the mines us-— 
ing rock-dust would have been saved if effective roc!+-dusting had been 
practiced. In most of these partiy _ or imperfectly rock-dusted mines 
the explosion traveled throug unprotected rooms, crosscuts or the 
tracitless entries where only too many mining men think that rock-dusting 
is unnecessary. To be effective, rock-dvst must be applied to all rooms, 
crosscuts, and entries to within at least 40 feet of the face as well 
as to all other accessible open surfaces; the incombustible content 
must generally be 65 rer cent or more if no gas is »resent, with corre- 
svondinzly greater percentages of incombustible with increasing percen- 
tages of methane in the surrcunding air. 
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It is of interest to note the time of day at which the explo- 
Sions took place, as indicated in Table 3. 


Table 3. — Time of day explosion occurred 


No. of ee 


: 
. 


of explosions 
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Although the number of explosions listed is not large and no 
defin.te conclusions mav be drawn, it is indicated that the most lixely 
periods in which disasters now occur is from 5 to 9° olclock in the inorn- 
ing when the men are going to work and shortly after work is begun or 
sunpvosed to have began. Near the noon heur, 10 to 1 o'clock, is anota>r 
period in which exvlosions most frequently occur; finally, explosiouzs 
are likely to tee place wren the men are leaving the mine on tue day 
snift and the night-skift men begin to arrive or start to work, frome 
to 9 o'clock in the afternoon and evenings. 


An obvious interpretation of tne above tabulation is that the 
time of occurrence of tnis type of accident points directly to careless-~ 
ness as the cause. In the mornin=e the worker's mind evidently is slow 
to settle to the task in hand, and on tne way to his working vlace safety 
is given second or third or even more renote consideration; in the rusa 
to start work, electrical michirery in need cf renair is taken out bde- 
fore the revair man has an ovoortunity to work on it; the vor:man upon 
entering his place frequently sits down for a rest and is likely to 
take a smcke (even where smoking is forbidden) and igrite gas at the face 
of his working place; or a workman hurryinz to remove a fall of roof, in 
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order to start loading coal at the wor'csinz place, may fire a mud~-cavoed 

snot to break a large piece of rock. Frequently an accumulation of meth- 
ane is ignited at or near the face vractically as soon as the worker 
reacnes the face to begin his shift, and only too often tiis is due to 
faulty examination or t= lack of examination by the fire boss for vre- 
sence of exnlosive gas. Again, at lunch hour attention is taken from 
work, and carelessness, manifest in numerous ways, may result in in- 
fraction of safety rules with disastrous results. In short, whenever 
attention is not wholly on work and on safety the worker is likely to 
take a chance and an exnvlosion is likely to occur as a result of cer- 
tain types of carelessnoss in almost any coal mine. 


The months in which the explosions occurred are given in 
Table 4. 


Table 4. — Months in which exnlosions occurred. 


Number of 
exnlosions 


Month, “Munter of 
19283 exvlosions 


July Jane 
Aus e Feb e 
Sevt.. Merch 


Avril 
| May : 
{ 
| 


m 0) 09 © OI 
MWO Pf Wo 


i June 


—_ 


January and Ausust had eight explosions:each, the greatest number 
in any one month; March was the second with a total of fow explosions; 
February, July, and Mav vanked tnird with three each; and April was the only 
montn in which no exnlosions occurred. Evidently, the month of the year 
does not seriously affect the liability to exolosions, for the first six 
months of 1£238 show a diffcrent ratio from tne same neriod in 1929, 
the explosions by month in 1928. deing January ge Sia ‘3: Maren, 03 
Aovil, ee ee 4; June, 2. . 

: A 

Table 5 lists in the fiscal year ending June 30, 1929, 58 ex- 
plosions as against 31 in thie fiscal year ending June 30, 1928; tris 
does not necessarily mean that there were actually a greater number of 
Mine explosions during the vast fiscal year than in the previous .one, 
but it does indicate that attention of the Bureau of Mines was called 
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to 38 such affairs during the past year and to but 31 in the previous 
year. This table shows that lod out of the 43 explosions, or 47.4 ver 
cent, were started by electricity, as compared with 14 out of 31, or 
45.1 ver cent, explosions of electrical origin during the vrevious 
fiscal year. It is certainly significant that nearly half (32 out of 
69) of the explosions in our mines during the past two fiscal years 
were started by electricity. 


Open lights were responsible for 11 out of the 38 exvnlosions, 
or 29 per cent, during the fiscal year ending June 30, 1929, as against 
12 out of 31 (38.7 per cent) in the vrevious fiscal year; the explosions 
starting from open lizhts are diminishing as the progressive mines of 
the country take up the use of the safer and more efficient permissible 
electric cap lamps. 


In the vast fiscal year 8 exvlosions out of 38, or 21 ver cent, 
were started by explosives as against 3 out of 31 (9.7 per cent) in the 
previous year; as neretofore indicated, much of this increase in number 
of mine explosions started by explosives has been due to the renrehensi- 
ble practice of using mud-capped shots. 


Table 5. — Comparison of explosion inition causes 
fiscal vears 1927-28 and 1928-29 


_ Blectricity {Open lights 
Years : or smoxin 

( om 

No.! Percent] No. {Percent No. Porcont, No. Hae >rCcen 


oy CED at 
1927~23 | 14 45.1 {12 | 38.7 | a6 Ts 6.5 Is heo.o 


| 

i 
| g] e1.0 f ' 2.6 : ee .0 
: 


1928 - 29 ! 18 | 47.4 }11 | 29.0 
{ : j t 


} ! ; : Se oc acne 


Exnlosives Unknown a 


Deed 


Table 6 has information of a similar nature to that given in 
Table 6, but it deals with loss of life rather than number of explosions 
by ignition causes in the vast two fiscal years. Onlv 139 lives were 
known to have been lost in mine exolosions in the United States during 
the fiscal year ending June 30, 1929, as amimst 342 in the vrevious 
fiscal vear; this is certainly gratifving. Electrical ignitions caused 
explosions with resultant loss of 93 lives out of a total of 139 for 
the year, or 66.9 per cent; during the previous fiscal vear 282 lives. 
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were lost through explosions of electrical origin out of a total of 

562, or 82.5 per cent. Our mining veople should certainly ponder over 
the fact tnat during the vast year much nore than half of the fatalities 
fron exnlosions in our mines came from electrical ignitions and that 
during the vrevious fiscal year more than three-quarters of the fatdities 
from mine explosions came from electricel ignitions. Surely there 

should oe smch greater care exercised in usage of electricity in our 
mines. 


Table 6. — Commzrison of explosion fatalities by ignition 
causes, fiscal years 1927-28 and 1928-29 


Total 
cent! killed] cent killed! cent 


EFlectricit: Onen lichts 
“io, !Per No. Per 
killed:icent | killed | cent 


a 


1927-28! 242 


1928-29 93 295 15.7 6 4.3 


152 |; 100.0 


ew 0 ee 


65.9 14 | 10.1 


Taere were butl4 fatalities (10.1 per cent) from exvlosions 
originating from the use of oven lights in our mines in the vast fiscal 
year as against 49 fatalities (14.3 ver cent) of the total during the 
previous fiscal vear. It is probable that the past fiscal vear shows 
the smallest number of fatalities from openlight ignitions starting 
mine exolosions for any one vear in the history of mining in the United 
States. This is anothzr decidedly good sim of vrogress. 


Twenty-six fatalities (1&.7 per cent) were caused by explosions 
in mines due to explosives; this is by no means as favorable as the 
previous year's record of nine killed with but 2.6 per cent of the total 
from the sane cause. Tuis relatively vowr record of last vear as to 
fatalities from exmlosions caused ty explosives might have been very 
much worse, as there were at least two mine exolosions during the year 
Wiicn started at blasting time and rcsulted in heavy property danage 
but no loss of life, due to use of tie method of doing all blasting 
from the surface witn all persons out of tne mine. 
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There was one explosion with loss of 6 lives of which the 
cause was not definitely determined; heace this disaster is listed 
in the unkmown column, though it is orobable that this exolosion with 
its loss of 6 lives shculd be added to tzose listed ras of slectrical 
origin. 

Table 7. ~ Comoarison of liznting in mines where ex- 


piace <p pointe 


plosions occurred, fiscal vearw 1927-28 


and 1928-29 


Onen lishts Closed lights] Lishting uninown Total 
NO. Percent No. | Peresnt Wo. | Percent {| Nog Per 
1927-223 1 14 | 45.1 351 {100.0 
° ‘ 
1928-29 117 i 47.4 42/109.0 
' 


| 


~ ee 


Table 7 gives data for tne vast two fiscal vears as to the nun 
ber of explosions in closed-ligkt mines as against those in oven-light 
mines. There were 19 of the 38 exnlosions (50 per cent) of the vag. 
fiscal vour in closed-lizht mines, as against 15 ont of 31 (43.4 ner 
cent) during the previous fiscnl ear; 18 (47.4 ver cent) of the nast 
year's explosions were in o».en-lizht mines and 2 of these were noncoal 
mines. 


The 18 exolosions in oven—light mines during the vast fiscal 
year caused 43 fatalities, while the fatality list of 19 explosions in 
closed-lizht mines‘was 92. There is no dovot that tne exnlosicns now 
started in closed-light mines generally have a tauch stronger "icici" than 
those in onen-light mines, due mrobably to the fact thet with use of 
closed lights there is more likelihood than with oven lights of getting 
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comaratively large accumulation of methane at or near a working’ face 
and practically all of the gassy mines are closed light, therefore these 
mines are votentially more hazardous than the onen lizht mines; if 
oven lights are in use, the oven flame is likely.to ignite the accum- 
ulating gas before it can gather in large quantities; the open light, 
however, nes so many hazards as to gas or dust or explosive iznitions 
causing fires or exnlosions in mines, that common sense should outlaw 
any ooen flame from any kind of mine workings. There is no question 
that while the use of closed lights, especially those of the permissi- 
ble type and more esvecially the permissitle electric can lamv, elimi- 
nates many of the hazards of possible mine fires or mine explosions, 
on the octner hand explosions and fires can be expected to continue 

to occur as long as coal-mining people install this safe lighting 
system in some mines and refuse to install it in others (fully half of 
our coal mines continue to use oven lights). Also, as long as coal-. 
mining commanies install closed lights and allow (openly or- otherwise) 
underground smoking, use of fuse, squibs, black blasting powder, or 
open ty~es of electrical machinery, or as long as they refuse to rock- 
dust, or continue to rock-dust in the desultory, half-hearted manner, 
in which most of our rock-dusting is:done, widespread explosions in 
coal mines are certain to continue to occur. 


More than 90 ver cent of the: eeoiesaens in our elosedcrent 
mines are due to unsafe electrical installations or to unsafe use of 
electricity, and there apvears to be definite ground for the accusation 
that many mining commaniés are using: the closed lishts in an attemot 
to offset the installation of the chearer and much more danzerous 
nonpermissible electrical equivment rather tlian using the much safer 
and more rugged nermissible equipment; there also apvears to be founda- 
tion for the belief that in many instances there is definite relaxation 
in maintenance of ventilation installations and practices after closed 
lights have been installed; this relaxation is responsible for attemot- 
ing ventilation by such makeshifts as electrically driven auxiliary 
fans anc tubins, with consequent "savings" due to decreased.use of 
brattice cloth; instead of erectinz reasonably strong incombustible 
stonvings, frequently flimsy canvas, brattice cloth, board.or gob .. 
stonvings, board overcasts, regulators, etc., are found in definitely 
gassy mines; instead of having well-defined splits, continuous coursing 
of air is found; instead of diverting or coursing air by means of 
well-constructed overcasts, regulators, etc., frequently dependence 
is placed on the flimsiest of brattice curtains or on single doors or 
combination of these; instead of securely sealing abandoned caved 
regions they are held open, with a pretense of ventilating them; 

e 
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air’ courses are allowed to become so badly cloeged by falls, water, and 
other restrictions that air circulation through these places gradually 
becomes practically an impossibility, and this condition in some mines 
has become so bad as to require abandonment of the mine after the occurr- 
ence of the usual one or more explosions. This list of delinquencies in 
ventilation found in connection with installation of closed lights could 
be extended and specific instances given. There is absclutely no justi- 
fication for these ventilation relaxations in closed-light mines, but 

so long as they continue, 50 per cent, or more than 50 ver cent of our 
explosions will also continue to occur in closed-light mines. 


After one mine explosion, the state insnector made the follow- 
ing reoort: "Visited this heading atl0:Ca.a and found four crosscuts oven. 
Made flame safety lamp examination and found gas in an explosive mixture. 
Ordered all men to cease work until brattices were put in and places 
well watered. Left exvecting my orders to be complied with. Instead 
section foreman ordered men to return to work. My conclusion is that an 
electric arc ignited this gas. It would appear that the management is 
partially depending on thedectric cap lamps for protection which is 
false security. General carelessness in dealing with ventilation is in 
evidence." 


In fact, explosions will continue to occur in our mines as long 
as our mining men continue to try to "get by" with the adoption of as 
few as nossible of the vrecautionary measures wnichn better experience 
demands should be used, and then upon occurrence of a disaster adovt 
these measures one or two at a time; practically always the verson 
in charge leaves out a number of the really essential] measures which 
seem to him not definitely aovlicable to some rarticular mine or mines, 
but which, as a matter of fact, should be used if the mines are to 
be safely overated. 


Some of the surrounding conditions under which a comvaratively 
small number of the explosions during the past fiscal year occurred 
ar6é briefly indicated, as follows: One explosion was caused by zas ignition 
upon operating an open-type electric switch at a charging panel for a 
permissible storagc-battecry locomotive; one gas ignition was due to 
an arc from a cable-reel locomotive on a "hill" not far from the face of 
an advancing entry; another gas ignition was from a nonnermissible 
electric motor operating an air comoressor; an onen-tyove electric motor 
on a rock~-dusting machine caused at least one ignition (this is a com- 
paratively new hazard introduced with the extension of roci-dusting and 
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in this case anvarently the mine fan had not been in oneration); a gas 
ignition was also caused by a defective enclosed-tyve (not vermissible) 
electric cutting machine; in one place where a trolley locomotive was 
hauling a man trip there was a gas ignition from the trolley arc; in 
one mine a gas ignition occurred from an oven-type electric mining 
machine where the services of the fire boss had been disnensed with as 
a matter of economy. A trolley locomotive was run into a place which 
had not been examined by a fire boss and a gas explosion occurred; the 
breaking of an ordinary electric-lizght globe ignited the gas in one 
mine; the wrecking of electric-light wires ignited coal-dust in another 
mine; there were at least two (probable more than two) gas ignitions 
by electric hoist motors of gas accumulations due to poor ventilation 
conditiags from use of auxiliary fans. In one case a mining machine 
onerator moved a ventilation curtain and a gas ignition soon occurred; 
there was at least one instance of the old-time gas ignition by fire 
boss with open light on his can and flame safety lamp in his hand. In 
Several instances after open-light ignitions, the mine was put on a 
closed-light basis, and there were at least two (possibly several more) 
cases of gas ignitions from smoking in closed-light mines. At least 
two bad exvlosions occurred from mud-capped shots; this very poor »vrac- 
tice claims its victims in several instances every year. At least two 
explosions were said to be due to shooting (probably in presence of 
methane both times) heavily over-loaded shots of permissible explosive; 
in one mine where a comparatively violent explosion occurred at blast- 
ing time, it was very definitely stopped by rock-dust; in another mine, 
where accumulation of methane was ignited by a nonnermissible storage- 
battery locomotive, the resultant exnlosion was stovped "dead" by rock- 
dusting which fortunately had been done on the preceding night. 


CONCLUSIONS 


1. Mine explosions continue to occur, and it seems that they 
are occurring with increasing regularity and in increasing number, 
though fortunately there was a very gratifving decrease in fatalities 
in the past fiscal vear as comnared with the previous one. 


2. The ignitions which caused the explosions were caused by 
electricity, by oven lights or smoking, and by explosives. Electricity 
caused 13 explosions and 93 deaths; oven lights or smoking caused ll 
explosions resulting £n 14 fatalities; explosives caused 8 explosions 
whicn tool: 26 lives; and one exnlosion, in which 6 lives were lost, 
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was caused either by onen lights or br an electric arc or svark. 


3. During the fiscal year ending June 30, 1929, more explo- 
Sions occurred in closed-light mines than in oven-light mines, 19 taxing 
place in closed light mines and 18 in the oven light mines. Closed 
light mines are mostly gassy; the ease with which an exolosion may start 
in them is greater than in most of the open-light mines, hence nearly 
all, thouzh not absolutely all, explosions caused by electricity are 
at present in the closed-Jight mines. With but 14 lives lost through 
explosions started by oven lights, this is by far the best record for 
oven lights in the history of mining in the United States for at least 
oO years. 


4. It is a fallacy to exvect to eliminate the explosion hazzard - 
by introducing closed lights into a mine and at the same time contir- 
uing the overation of oren-tvce clectrical equipment. All coal mines 
(end preferably all mines) should use only vermissible lights; and in 
every closed-light coal mine only permissible equinment should be used 
and the vermissible equipment should be kert in permissible condition 
by being muintained in a good state of renair at all times. 


S. Only permissible explosives should be used in coal mines, 
and firing of mud-canvped shots should be vrohibited in all coal mines. 
Also all blasting in coal mines should be done dy carefully controlled 
electrical means. 


5. Rock-dust was used at least in vart of 13 of the 33 mines 
in which explosions occurred, and in 6 of the mines rock-dust played 
an important nart in stooning the vrovagation of the explosion; it is 
fair to assume that if rock-dustinz had not been done in these mines, 
instcad of the 62 deaths which actually occurred a considerable vercen- 
tage (nossibly all) of the 428 who escaped would have been killed. 


The effectiveness of the rock-—dusting was doubtful in seven 
other mines using this method of rrotection, as only varts of tne mine 
and usually only one entry in each sect of two or more entries was 
treated with rock-dust; it is probable that in these seven mines rocx- 
dusting had no influence on the explosion. To te effective all oven 
accessible varts of a mine must be dusted to within at least 40 feet 
of every working face, and all nonworking but accessible places should 
be kept well rock-dusted throughout. 
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7. The explosions occurred most frequently between the hours 
of 5 to 9 a.m.; 10 a.m. tol v.m.; and 2 to 9 p.m. As these are tne 
hours when shifts are changing, the indication is that undoubtedly there 
is muck carelessness at such times so that the likelihood of naving an 
exnlosion is greatest then. 

8. The greatest number of explosions occurred during January 
and August; in each of these months eight explosions took place; the 
period of time over which these records extends, however, does not ad- 
mit of drawing conclusions as to the veriods of the year at which ex- 
plosions are most likely to occur. 


9. At l3aast 18 explosions, with 93 deaths, were caused directly 
by various tyves of mechanical appliances used in mines, and it is oro- 
bable that several of tne other 30 explosions causing considerable loss 
of life were at least indirectly attributable to use of machinery in 
mines. This indicates that in addition to causing annually a large 
number of both fatal and nonfatal accidents by contacts of various kinds 
in our mines, mechanical appliances are also resvonsible for a consider- 
able number of explosions with a relatively large number of resultant 
fatal and nonfatal accidents, as well as destruction of much vroverty. 
Tais situation would avvear to demand that much additina:lprecaution 
should be taken in our mines in connection with use of machinery of 
various ltinds, and this need becomes more acute day by day as mine 
mechanization is extended. 


10. Mine exnlosions are the least excusable of the accidents 
which occur in or around mines, but they will continue to occur as long 
as mining men continue to select a few of the known precautions against 
explosions and reject the others. While there are few if any mines 
which now use all the necessary and readily available precautions against 
explosions, there are practically none which can not and should not use 
all of these vrecautionss Explosions are going to occur as long as min- 
ing men continue to insist on using selectivity as to vrecautionary 
measures toward prevention of explosions, ratner than wholeheartedly 
committing themselves to safety and using all of them. 
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